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些属于 Pseudomonas 和 Halomonas 属。经过梯度稀释和平板划线我们共分离到
十株硒还原的纯菌。对这些菌株进行细菌 16rRNA 鉴定后发现其中 9 株属于




培养基中的 pH、Eh 也会随着亚硒酸的还原而发生改变。 
本文利用地质微生物学方法和微生物分子生态学方法对珠江口淇澳岛海岸
带沉积物的上层和下层细菌微生物群落结构进行了调查。具体采用的方法是直接
裂解法提取环境样品的总 DNA，构建环境样品的细菌 16S rRNA 克隆文库，16S 
rRNA 序列测定，系统发生分析等。测序结果表明珠江口淇澳岛海岸带沉积物特
别是表层沉积物中细菌多样性非常丰富。不同类型细菌在沉积物两个层次中的分
布情况不同，其中  proteobacteria 在二层沉积物中均是优势菌群，同时

























亚基的酶。通过将 dsrAB 基因翻译成氨基酸构建系统发生树后，我们发现 45D3
克隆子所包含的硫酸盐还原基因族属于硫酸盐还原中进化地位较早的一簇
(Cluster IV),但是该簇一直未得到已培养的硫酸盐还原菌。经过与 Genebank 中同
簇的其它克隆子进行基因组比较分析，第一次给出了该簇的基因组概览。关于硫





















Deep ocean hydrothermal vent fluids possess a wide range of chemical 
compositions. These fluids have been found to be enriched in metal sulfides, which 
include iron, copper, calcium, silicon, and zinc, as well as metalloids. Deep-ocean 
hydrothermal-vent environments are rich in heavy metals and metalloids and present 
excellent sites for the isolation of metal-resistant microorganisms.  
We used the YEG medium by adding a certain concentration of sodium selenite to 
enrich the selenite reducing bacteria from Deep-sea sediment and hydrothermal vent. 
The culture condition was: 30℃, 50rpm, arobic. Adding glucose into the medium 
would increase the ability of transformation of selenium. After 48 to 60h enrichment 
culture, we found that there were red selenium existed in the liquid medium, while red 
colonies existed in solid functional plate. After observation the bacterial communities 
of these enrichment samples, we found that there were many bacteria belonged to 
Bacillus species, while some belonged to the genus Pseudomonas and Halomonas. 
We isolated 10 pure bacterial strains after serial dilution and streak plate. 
Phylogenetic analysis of  these 10 strains revealed that they form a branch closely 
related to members of the genus Bacillus. 9 strains belonged to Bacillus genus, one 
belonged to Vibrio genus. They showed different abilities of selenite reduction.We 
choose the 4555-1# to do some selenite reduction research. We found that the strain 
could reduce selenite to selenium in both arobic and anerobic conditions, but could 
not reduce selenate. The grow speed of selenium-reducing bacterium depended on the 
concentration of selenite in the medium. The initial concentration of selenite higher , 
the inhibition phenomenon of the strain would more obvious. The pH and Eh of the 
medium would change with the reduction of selenite.  
We investigated the microbial community both the top and bottom layer of Qi'ao 
Island (Pearl River Estuary) sediments, using the methods of geological microbiology 
and microbial molecular ecology approach. Specific approaches are extracting the 
total DNA of environmental samples by directly lysis method, constructing the 















rRNA sequences, analysing the phylogenetic tree. The sequencing results show that 
the coastal sediments of the Qi'ao Island is rich in bacterial diversity, especially in the 
surface sediments. In different levels of the sediment, the distribution of bacteria are 
different. Proteobacteria are the dominant flora in both the top and bottom layer 
sediment, and Delta-proteobacteria are the highest proportion of proteobacteria. To 
date, more than 90% of the sulfate-reducing bacteria belong to Delta-proteobacteria. 
We measured the geochemical parameters of Qi'ao Island sediment pore water. 
Analysis showed that the sulfate metabolism occurred, and sulfate concentration 
showed a line decreasing as the depth increasing. Therefore, we speculated that there 
were many microorganisms invovled in sulfate reduction in different depth of Qi'ao 
island. However, because the low homology with culturable sulfate-reducing bacteria, 
and the libraries we built were based on DNA level, so we constructed the 
metagenomic library to gain more information about sulfate reduction from the 
genomic level. We successfully gained three clones by screening the library with 
dsrAB specific primers. After sequencing the whole insert fragment and annotating 
the results , we found that the clone 45D3 partially harbored a core set of essential 
genes for dissimilatory reduction of sulfate, including enzymes for the reduction of 
sulfur intermediates and synthesis of the prosthetic group of the dissimilatory sulfite 
reductase. After constructing the phylogenetic tree based on the translated amino acid 
sequences of PCR-amplified dsrAB gene, we found that clone 45D3 belonged to a 
group of deep-branched (Cluster IV) which we have not get the culturable 
sulfate-reducing strains. Genomic comparative analyses combined other fosmid 
clones available in Genebank which belong to the same cluster gave the first genomic 
profile of such clade. The physiology and genomic profile of group IV 
sulfate-reducing bacteria are still unknown. This paper gave the new insight over the 
issue, and could be benefit for further sulfate-reducing bacteria isolation and 
physiology analysis. 
 








































































































































Fig.1-2 Selenium metabolism in animals 
 
























































素硒，因为硒的不溶解性和有着与微粒结合的趋势。两种高氧化态的硒(+ 4 、+ 
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